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Memo

To:
Range Commanders Council

From:
Chris W. Paust

Date:
3/13/00

Re:
OS-18

OS-18

Approved 6-29-97

ASSIGNED TASK

OPTICAL SYSTEMS GROUP (OSG)

A.
Title:  Ground-Based Digital Imaging Tracking Requirement/Development

B.
Scope:  Many ranges have future plans to use digital imaging cameras, where practical, as a method of augmenting and/or replacing 16mm and 35mm film cameras.  While there are many different operating environments and mission types, the digital imaging system requirements can be narrowed to a few.  It is proposed that the range requirements can be collected, a specification created, and a development implemented that will allow the ranges to procure common systems.

C.
Utility:  The benefit of this task will be the eventual standardization of digital imaging collection, storage, and evaluation.

D.
Approach:  The Central Test and Evaluation Investment Program (CTEIP)-funded program Airborne Separation Video (ASV) goal is to use digital imaging cameras as a replacement for

        400-fps film cameras in the airborne environment.  This technology is in the process of transition to the ground-based user.  So that the OSG users can best utilize this technology, a survey will be used to collect their requirements and (as much as possible) to create the system specifications.

E.
Assignment and Management: The task coordinator for this project is Chris Paust, ASV Program Manager, Naval Air Warfare Center Aircraft Division (NAWCAD), Patuxent River, MD.  The management and completion of this task will be performed by the Advanced Digital Camera Developments Program Office.

F.
Resources:  No resources other than travel to OSG and group meetings will be required to augment the CTEIP-funded effort.

G.
Milestones:

TASK
PLANNED
ACTUAL
COMMENTS

Collect data from OSG members
Summer – 1997
Summer – 1997


Create requirements
August - 1997
August - 1997


Create contract modification
September - 1997 
Sept 1997 –  April 1999


Develop System Controller
Sept 1997 – April 1998
Sept 1997 –  Feb 1999


Production options available
April - 1998
Continually
Hardware dependent

Create requirements for Ultra High- Speed Cameras
Sept – 1997
Sept – 1997


Award contract for Ultra High-Speed Camera
May – 1998
OBE
Lack of funding

Please find the survey response list and the survey results in Attachment 1.  The survey results are presented in two columns.  The first column addresses the individual facility's requirement.  The second column maps that requirement to the Airborne Separation Video System (ASVS) 

A-Specification paragraph number and program phase.  The names of the facilities and responders have been removed to prevent use of the data for anything other than its intended purpose.  

Attachment 2 is the A-Specification that was created based on the survey results.

The contract vehicle, N00421-95-D-1067, has been implemented to allow the ranges to procure common systems.

For any further questions, please contact Mr. Chris W. Paust at (301) 757-7000 or at e-mail Paustcw@navair.navy.mil.

ATTACHMENT 1

RCC-OSG TASK OS-18

 RESPONSE LIST 

AND

 SURVEY RESULTS

OPTICAL SYSTEMS GROUP (OSG) SURVEY

RESPONSE LIST

NAME


AFFILIATION

Richard Franks, Jr.
Arnold Air Force Base (AFB), TN

Kent Turner (by Pat Cassady)
Arnold AFB, TN

Steve Tharnstrom
Kirtland AFB, NM

Rudy Chanez
Holloman AFB, NM

Larry Rheaume
Edwards AFB, CA

Joe L. Elias
Yuma, AZ

Bill Vining
Redstone Arsenal, AL

Bob Vondell
Yuma, AZ

Mark Stern
Aberdeen Proving Grounds, MD

Martin L. Sargent
Kwajalein Missile Range

Rick Denman
White Sands Missile Range,  NM

Andy Portillo
White Sands Missile Range,  NM

Alan Perry
NAWCAD, MD

Robert Nagels
NAWCWD, China Lake, CA

Griff Davies
NAWCWD, China Lake, CA

Alvin R. Lane
Dahlgren, VA

Mark Marsh
PMRF, Barking Sands, HI

Ray Fredericks, James Moore
NAWCAD, MD

Richard Tiedeman
Keyport, WA

Duane Patrick
Sandia, Albuquerque, NM

Charles T. Brown
NASA, FL

OSG SURVEY OVERVIEW

The Airborne Separation Video System (ASVS) Program is divided into a phased approach.  Phase I provided the Near-Term Test Capability (NTTC), which is the equivalent of the 16mm film camera.  As discussed in the surveys, the majority of the facilities primarily use 16mm cameras.  The ASVS program, as it is, provided for many of the needs of the user.  The tri-service response to the Range Commanders Council Optical Systems Group survey provided baseline information on imaging requirements that will drive the current and future development of the ASVS program.  Twenty-two facilities responded to the survey of which 11 were Major Range and Test Facility Base (MRTFB) installations.  An overview of the major points from the survey are provided below.

Camera Types.  The survey showed that the majority of the cameras used at the various facilities are 16mm, but many of the facilities also frequently use 35mm and 70mm cameras.  Of the facilities surveyed, 16 used 16mm cameras (a total of 1,357 cameras), 13 used 35mm cameras (a total of 506 cameras), and 11 used 70mm cameras (a total of 496 cameras).  

Currently, the ASVS program is in the NTTC (512X512 pixels) phase, which is the equivalent of the 16mm.  The remote sensor version of the NTTC camera provided the capability to mount the body of the camera in one place and the head or sensor portion of the camera in another.  The head and body are connected by a cable of up to 30 feet in length.  This capability was developed for the Air Force to mount the system in a pod and also for the F-22 so as not to adversely affect the radar cross section to the aircraft.  

The Long-Term Test Capability (LTTC) (1024X1024 pixels) is Phase II and is the equivalent of a 35mm camera.  The LTTC recently completed the design phase. The program is anticipated to be completed in June of 99.  As for the 70mm, development of a Super High-Resolution Visual (SHV) Camera (4096X4096 pixels) is being considered.

More Flexible Control Unit.  The surveys also indicated a requirement for a more flexible control unit.  The Multi System Controller (MSC) is being developed to handle this primarily Air Force requirement.  The MSC combines the functions of the Cockpit Control Unit (CCU) and the Controller/Recorder Unit (CRU).  The surveys were used to develop the MSC requirements specification which has been completed and is in the proposal stage.

Real-Time Output Camera.  The real-time output capability provides the user with the ability to observe the testing as it happens.  This provides for a better margin of safety and allows the user to stop testing if problems occur.  In addition, this capability allows the system to be used as a contrast tracker input for a ground-based system.  The current system only allows for viewing prior to the test (preview mode) and after download.  It is estimated this capability would require 2 years of development.

Expanded Memory Camera.  The requirement for an expanded memory camera goes hand in hand with the real-time output camera.  The current ASVS camera can only store 5 seconds of data. With the increased output for a real-time camera, an expanded memory will be needed.  It is estimated this capability would take 2 years of development.

Higher Imaging Speeds.  From the surveys, it was obvious that the current NTTC camera development, with an imaging speed of up to 1,000 frames per second (fps), will not satisfy the needs of many of the facilities surveyed.  Many facilities indicated that they would need a camera  capable of recording at speeds varying from a few fps to 22,000 fps.  Initial analysis of a Super High-Speed Visual Camera showed that it would take a minimum of 2 years to develop.  The development approach would be to use the Super High-Speed Visual Camera design and do a 512X512 pixel subsample of the 4096X4096 pixels.  This would provide a much faster frame rate.  The need for this capability is exclusively a ground-based requirement.

Expanded Permanent Record.  Many of the survey responses indicated that ranges need record times of up to several minutes.  This requirement will be addressed as technology advances and hard drives permit more storage, thereby allowing a simple upgrade to the MSC.   In the immediate future, this will be accomplished by daisy-chaining MSCs.

OSG SURVEY RESULTS

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  11
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  14
Ultra High-Resolution Camera

Focal Length: 5mm to 300mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes.  Lead time

                                                                       1 to 2 weeks
Not covered

Range Interface:  IRIG. Event signals and still imaging on

                              optical data
Para. 2.1.3.9

Maximum Record Time:  5 sec to 3 min
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required:  8
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  70mm - 2 pps, 16mm - 10,000 fps, 

                            typical - 2,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  70mm = 4000 x 4000 pixels

                                       (18” x 18”) (Stills)

                                      16mm = 500 x 500 pixels
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

Field of View (FOV):  From 38” at 24 ” distance to 1/4” at 

                                       80”
Para. 2.2.1.1

Distance of Camera to Event:  Not specified
Not specified

Illumination:  Manufactured light inside a tunnel
Para. 2.2.1.1 and  2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage:  Yes.  Twenty-five 3-min runs
2.1.3.12, and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Not a concern
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC:  No
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Would be nice
Not specified

Power:  AC, yes.  DC, yes (28Vdc)
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data:  Yes (40% of time)
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  1500(  F

Humidity:  Not specified

Acceleration:  Up to 50 G’s

Vibration:  Not specified

EMC/EMI:  Not specified

Sand:  Not specified


2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  60
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  5mm to 120mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  Hardwire
Para. 2.1.3.9

Maximum Record Time:  Up to 5 min
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Cameras Required:  12 
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  24 to 4,000 frames/sec
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  Not specified
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  15” to 20”
Para. 2.2.1.1

Distance of Camera to Event:  8” to 30”
Not specified

Illumination:  500 to 3000 footcandles
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Not specified
Not specified

Binning:  Not specified
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage:  120,000 images
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Photosonics with 1200’ mag
2.2.2

Wiring Requirements:  Long wiring runs between camera and control
2.1.3.6

Local MSC:  No
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power:  120 Vac, single phase only
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data:  No
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  130(
Humidity:  Not specified

Acceleration:  Up to 50 G’s

Vibration:  Not specified

EMI/EMC:  Yes

Sand:  Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  13
Para.  2.1.1/NTTC

Type: 35mm cameras: Total:   None
Para.  2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  16 mm (4, 5.7, 10, 12, 13, 25, 50, 75, 85, 100, 

                         230, 17-68, 12-120), 35 mm (40,50,150), 

                         70mm (40, 50, 80, 105, 150)
Para.  2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  IRIG A/B, Video on RG-59 and fiber, 

                             RS-232
Para.  2.1.3.9

Maximum Record Time:  20 minutes
Para.  2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Cameras Required:
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  200 to 1,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  Not specified
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  10’ to 1 mile
Para.  2.2.1.1

Distance from Camera to Event:  max. 5 miles,  min. 10 feet
Not specified

Illumination Level:  88,000 lux (much higher for charge, 

                                 fireball diagnostics)
Para.  2.2.1.1, 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  Yes
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage:  Yes, 16 MB to 512 MB
2.1.3.12, and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Not specified
2.2.2

Wiring Requirements:  Must be a minimum of 100’
2.1.3.6

Local MSC:  No
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power:  AC and DC available
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-time:  No
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temp:  0( F to 120( F

Humidity:  5%  to 90%

Vibration:  Transportation only

Acceleration:  No

EMC/EMI:  Not specified

Sand:  Yes

Precipitation:  Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  94
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  36
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  79
Ultra High-Resolution Camera

Focal Length:  13mm, 50mm, 135mm, 150mm, 180mm,

                          200mm, 250mm, 360mm.
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  N/A
Para. 2.1.3.9

Maximum Record Time:  6 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Cameras Required:  34
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  200 to 20,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy: 3 to 100 feet
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  16-ft vertical, 80-ft horizontal
Para. 2.2.1.1

Distance from Camera to Event:  max. 1,500 feet, min. 23 feet
Not specified

Illumination Level:  maximum - N/A,  minimum - ASA 100, 

                                 typical - ASA 400
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame: N/A
Not specified

Binning:  N/A
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage:  N/A
2.1.3.12, and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  4-feet square
2.2.2

Wiring Requirements:  Must be a minimum of 100’
2.1.3.6

Local MSC:  No
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  No
Not specified

Power:  AC 120V 60-Hz single phase, DC 30V battery pack
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temp:  Yes, but no specifics given

Humidity:  No

Vibration:  Yes, but no specifics given

Acceleration:  Yes, but no specifics given

EMC/EMI:  No

Sand:  Yes, but no specifics given
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program  Phase

Type: 16mm cameras:  Total:  None
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  12
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  14, 10, 50, 100, 150, and 200 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface: fiber optics, and microwave
Para. 2.1.3.9

Maximum Record Time:  16 minutes
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Cameras Required:  12
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  1 to 100 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  + 1 ft
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  Not specified
Para. 2.2.1.1

Distance from Camera to Event:  max. 30 miles, min. 1 mile
Not specified

Illumination Level:  Not specified
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  No
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12, and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  1.5 ft X 1 ft X 1 ft
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Sometimes
Not specified

Power:  AC single or three phase
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data:  Sometimes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  165( F

Humidity:  5%  to 100%

Vibration 5 Hz

Acceleration:  Can’t read

EMI/EMC:  Unknown

Sand:  Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  150
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  80
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  45
Ultra High-Resolution Camera

Focal Length:  9mm to 500 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  N/A
Not covered

Range Interface: fiber optics, and hardwire
Para. 2.1.3.9

Maximum Record Time:  20 minutes
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Cameras Required:  60
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  30 to 5,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  .25 inches at 6 feet
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  1- to 1000-feet horizontal
Para. 2.2.1.1

Distance from Camera to Event:  max. 48 miles, min. 4 feet
Not specified

Illumination:  25 to 9,000 footcandles
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Same as 1-PL
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  No
Not specified

Power Available:  AC
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  No
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  -10( F to 160( F

Humidity:  35% to 95%

Acceleration:  10 to 25 G’s

Vibration: 5 to 7 Hz at d.a., and 17 to 2,000 Hz at

                  10 Gs

EMC/EMI:  Not specified

Sand:
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  58
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  14
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  10
Ultra High-Resolution Camera

Focal Length:  35mm to 1,000mm.
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Not specified
Not covered

Range Interface:  fiber optics, hardwire, and microwave
Para. 2.1.3.9

Maximum Record Time:  20 minutes
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required:  61
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  100 to 20,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  .25 inches at 6 feet
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  20 to 100 feet
Para.  2.2.1.1

Distance from Camera to Event:  max. 299 meters, 

                                                        min. 5 meters
Not specified

Illumination Level: 2 to 2,000,000 lumen per meter squared: 

                                 typical is 10,000
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  2’ x 2’ x 2’
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  No
Not specified

Power Available:  Both 28Vdc and 120Vac
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  160( F

Humidity:  75%

Acceleration:  

Vibration:  Artillery concussion

EMC/EMI:  Not specified

Sand:  Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  40
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  25
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length: 10, 12.5, 25, 28, 35, 48, 50, 80, 100, 150, 200, 

                       300, 500, 1,000
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  N/A
Not covered

Range Interface:  hardwire
Para. 2.1.3.9

Maximum Record Time:  25 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required:  20
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  200 to 18,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  .5 inches at 30 ft, and 6 inches

                                       at 2 kilometers
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  23 by 17 degrees
Para. 2.2.1.1

Distance from Camera to Event:  max. 500 feet, min. 50 feet
Not specified

Illumination: 20,000 footcandle;  typical is 10,000
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  Yes
Not specified

Staggered Multiple Cameras:  No
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: No
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  1-PL
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  No
MSC

Multiple Camera Systems:  No
MSC

Removable Hard Drive:  Yes
Not specified

Power: 120Vac single phase, less than 10 amps
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 10( F to 110( F

Humidity: Up to 80%

Acceleration: Not specified

Vibration: Not specified

EMC/EMI:  Not specified

Sand: Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  58
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  14
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  10
Ultra High-Resolution Camera

Focal Length:  3.5mm to 1000mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Not specified
Not covered

Range Interface:  hardwire, fiber optics, and microwave
Para. 2.1.3.9

Maximum Record Time:  25 seconds 
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required:  67
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  100 to 20,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  Varies with test
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  20 to 100 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 200 feet, min. 5 feet
Not specified

Illumination: max.2,000,000 lumen per meter squared,

                       min. 2 lumen per meter squared,

                       and typical is 10,000
Para. 2.2.1.1, 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: No
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  2’ x 2’ x 2’
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  No
Not specified

Power Available: 120Vac, 28Vdc
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 130( F

Humidity: Up to 75%

Acceleration: Not specified

Vibration: Artillery concussion

EMC/EMI:  Not specified

Sand: Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  80
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  30
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  3mm to 1200mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  hardwire, fiber optics, and microwave
Para. 2.1.3.9

Maximum Record Time:  25 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Number of Cameras Needed:  67
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  2,000 to 20,000 fps and higher
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  .5 inches
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  4 inches to 50 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 1000 meters, 

                                                       min. inches
Not specified

Illumination:  Not specified
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: 2 minutes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size: 6(W) x 6(L) x 10(H) units not specified
2.2.2

Wiring Constraints:  Remote control over fiber optics
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power Available: 120Vac, 12Vdc
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range linked:  No
Not specified

Environmental:

Temperature: 0( F to 120( F

Humidity: Up to 100%

Acceleration: Not specified

Vibration: Not specified

EMC/EMI:  Shielded

Sand: Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  None
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  45
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  18
Ultra High-Resolution Camera

Focal Length:  35mm camera - 40mm to 1,000mm; 

                        70mm camera - 2540mm to 5080mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  fiber optics
Para. 2.1.3.9

Maximum Number of Cameras Needed:  67
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Record Time:  20 minutes
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  40 to 500 fps and higher
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  5 to 10 microradians with IFOV of

                                      2.7 microradians
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  45 degrees.  .7 degrees for the 70mm
Para. 2.2.1.1

Distance from Camera to Event:  max. 800 kilometers, 

                                                        min. 3 km
Not specified

Illumination:  max. 10,000 watta/sr,  min <0.01 watts/sr,

                        typical 100 watts/sr
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  Yes
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  20” x 12” x 12”
2.2.2

Wiring Requirements:  Long runs and no stiff cables
2.1.3.6

Local MSC:  Yes
MSC

Remote MSC:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power: PhotoSonics 4B, 10R and 10B 3 phase, 208 volt, 

            20-amps average
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 78( F to 90( F

Humidity: 82% 

Acceleration: Not specified

Vibration:  Low

EMI/EMC: High at one, and Low at the other

Sand: Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  more than 200
Para. 2.1.1/NTTC

Type: 35mm cameras:  Total:  more than 50
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  more than 50
Ultra High-Resolution Camera

Focal Length:  16mm camera 8.5mm, 

                        70mm camera 200 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  hardwire, fiber optics, and microwave
Para. 2.1.3.9

Maximum Record Time:  Not specified
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required: 23
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  30 to 10,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  + 3 feet or less
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  5 to 300 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 70,000 feet,

                                                       min 10 feet or less
Not specified

Illumination:  max. 100,000 footcandles,

                       min less than 1 footcandle,

                        typical is a well-lit day
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning: Not specified
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size: Not specified
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power: PhotoSonics 4B, 10R and 10B 3 phase, 208 volt, 

            20-amps average
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental: 

Temperature: 10( F to 110( F

Humidity:  90% 

Acceleration: High

Vibration:  High

EMI/EMC: Sometimes

Sand:  Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  32
Para. 2.1.1/NTTC

Type: 35mm cameras:  Total: 12
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  few mm to 100 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  fiber optics
Para. 2.1.3.9

Maximum Record Time: 20 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Cameras Required:  22
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  up to 200 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  2 inches on an aircraft at 5 miles
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  Not specified
Para. 2.2.1.1

Distance from Camera to Event:  max. 5 miles,

                                                        min. 50 feet or less
Not specified

Illumination:  Typical is a well-lit day
Para. 2.2.1.1, 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Wiring Requirements:  Not specified
2.2.2

Camera Size:  1-PL
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power:  115Vac
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 10( F to 110( F

Humidity: 0% to 95%

Acceleration:  Not specified

Vibration: Not specified

EMI/EMC:  Radar interference

Sand:  Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  50
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  50
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  12
Ultra High-Resolution Camera

Focal length:  24 to 120 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  fiber optics or analog microwave
Para. 2.1.3.9

Maximum Number of Cameras:  43
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Record Time: 30 seconds
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  120 to 400 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  10 microradians spatial resolution
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  .4 to 15 degrees
Para. 2.2.1.1

Distance from Camera to Event:  max. 20 miles,

                                                        min. .05 miles, 

                                                        and typical 5 to 6 miles
Not specified

Illumination Level:  Typical is a well-lit day
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning: Not specified
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes, 4 Gbytes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  1-PL
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power:  AC
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 10( C to 55( C

Humidity: 0% to 95%

Acceleration:  Same as Galileo or Metric Infrared 

                         Imaging System (MIRIS)

Vibration: Same as Galileo or MIRIS

EMI/EMC:  Radar interference

Sand:  Yes, and dust
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  25
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  10
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  12
Ultra High-Resolution Camera

Focal Length:  10mm to 500mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  fiber optics or analog microwave
Para. 2.1.3.9

Maximum Record Time: 40 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Number of Cameras:  24
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed: 120 to 10,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  10 microradians spatial resolution
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  .4 to 15 degrees
Para. 2.2.1.1

Distance from Camera to Event:  max. 1,000 feet, 

                                                        min. 50 feet, 

                                                        and typical 300 to 500 feet
Not specified

Illumination Level:  Normal daylight
Para. 2.2.1.1, 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes, 4 Gbytes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size: Not specified
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC is Required:  Yes
MSC

Multiple Camera Systems Required:  Yes
MSC

Removable Hard Drive is Required:  Yes
Not specified

Power:  AC
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature: 10( C to 55( C

Humidity: 0% to 95%

Acceleration:  Same as Galileo or MIRIS

Vibration: Some/high winds/static electricity

EMI/EMC: Not specified

Sand:  Yes, and dust
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  50
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  20
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  3
Ultra High-Resolution Camera

Focal Length:  5.9mm to 100 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  hardwire, fiber optics and microwave
Para. 2.1.3.9

Maximum Number of Cameras:  17
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Record Time: 24 seconds
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  11,000-fps full frame, 22,000-fps half

                             frame, and 44,000 quarter frame
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  .5 inches
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  16 x 20 feet, and 12 x 16 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 200 feet, min. 50 feet, 

                                                       and typical 50 to 100 feet
Not specified

Illumination:  Full daylight to flash from war
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  Yes
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes, 4 Gbytes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Shoebox size
2.2.2

Wiring Requirements:  Minimize bulky harnesses
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC is Required:  Yes
MSC

Multiple Camera Systems Required:  Yes
MSC

Removable Hard Drive: No
Not specified

Power:  AC 110Vac 60 Hz
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental: 

Temperature:  -20( F to 100( F

Humidity:  25% to 90%

Acceleration: Not specified

Vibration:  Blast effects and over pressures

EMI/EMC:  Shipboard radars

Sand:  N/A
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  150
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  38
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  135
Ultra High-Resolution Camera

Focal Length Lenses:  .10mm to 200 inches
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  hardwire, modem via fiber optics,

                             and microwave
Para. 2.1.3.9

Maximum Record Time: 24 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Max. Number of Cameras:  42
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  200 to 20,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  Position 50 microns.  Roll, Yaw, and

                                      Pitch, 300 microns with a length-to-

                                      width ratio of 4 to 1
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  Not specified
Para. 2.2.1.1

Distance from Camera to Event:  max. infinity, min. 1 foot, 

                                                        and typical tracking optics 

                                                        10k to 30k.  

                                                        Fixed camera 1k
Not specified

Illumination:  Full daylight to flash from war
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  Yes
Not specified

Binning:  Yes
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes, 4 Gbytes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Equivalent to 10R 70mm camera
2.2.2

Wiring Required:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems Required:  Yes
MSC

Removable Hard Drive: Yes
Not specified

Power:  AC 115Vac, 28Vdc
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked: No
Not specified

Environmental: 

Temperature:  -10( F to 110( F

Humidity: 0% to 40%

Acceleration: Not specified

Vibration: Not specified

EMI/EMC: Not specified

Sand: Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  2
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  400mm, 1,000mm, and 1,200mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  Yes
Not covered

Range Interface:  L-band and S-band transmitters and

                             receivers
Para. 2.1.3.9

Maximum Record Time:  Several hours
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Number of Cameras: Not specified
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  Not specified
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  Not specified
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  Not specified
Para. 2.2.1.1

Distance from Camera to Event:  max. 30 miles,

                                                        min. .5 miles,

                                                        and typical 7 to 15 miles
Not specified

Illumination:  Sunny day to 1.5 lumens
Para. 2.2.1.1, 2.5.4.1.5

Split Frame:  Yes
Not specified

Binnings:  Yes
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes, 4 Gbytes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  Not specified
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  Yes
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive:  Yes
Not specified

Power:  120Vac 28Vdc
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  30( F to 120( F

Humidity:  80% to 100%

Acceleration:  Minimal 

Vibration: Not specified

EMI/EMC:  Can be extreme

Sand:  Yes
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  8
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length:  3.5mm, 5.9mm, 10mm, 16mm, 25mm, 35mm, 

                        50mm, 100mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot: Not specified
Not covered

Range Interface:  L-band and S-band transmitters and 

                             receivers
Para. 2.1.3.9

Maximum Record Time: .5 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum. Number of Cameras:  4
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  400 to 1,000 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  10 feet to 20 feet
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  4 x 4 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 30 feet, min. .8 feet,

                                                        and typical 20 feet
Not specified

Illumination:  max. f 16 to 11, min. f 4, typical f 8 to 11
Para. 2.2.1.1, 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  2’ x 3’ feet or 5’ x 3’
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  No
MSC

Remote MSC Required:  No
MSC

Multiple Camera Systems:  No
MSC

Removable Hard Drive:  No
Not specified

Power:  120Vac
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  35( F to 100( F

Humidity:  80%

Acceleration:  Up to 30 G’s

Vibration:  Up to 30 G’s

EMI/EMC:  Not specified

Sand:  Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  10
Para. 2.1.1/NTTC

Type: 35mm cameras: Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  None
Ultra High-Resolution Camera

Focal Length Lenses:  100mm to 2,000mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  microwave
Para. 2.1.3.9

Maximum Record Time: .20 seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum number of Cameras:  1
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  250 to 500 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  inches
Para. 2.2.1.4.1 and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  15 feet
Para. 2.2.1.1

Distance from Camera to Event:  max. 10,000 ft, min. .500 ft,

                                                        and typical 3,000 ft
Not specified

Illumination:  Not specified
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning: No
Not specified

Staggered Multiple Cameras:  No
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: Yes
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size: 1’ long x 6” wide x 6” high
2.2.2

Wiring Requirements:  Not specified
2.1.3.6

Local MSC Required:  No
MSC

Remote MSC Required:  No
MSC

Multiple Camera Systems:  No
MSC

Removable Hard Drive:  Yes
Not specified

Power:  AC or DC
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:  

Temperature: Not specified

Humidity: Not specified

Acceleration: Not specified

Vibration: Not specified

EMI/EMC:  Some

Sand:  Dust
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16mm cameras:  Total:  250
Para. 2.1.1/NTTC

Type: 35mm cameras:  35
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  12
Ultra High-Resolution Camera

Focal Length:  500mm to 800mm
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  hardwire
Para. 2.1.3.9

Maximum Record Time: .10 minutes
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Number of Cameras:  20
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  5 to 400 fps
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  inches
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  Variable
Para. 2.2.1.1

Distance from Camera to Event:  max. 15 miles, min. 30 feet
Not specified

Illumination:  max. shuttle blast, min. night, typical daylight
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  No
Not specified

Binning:  No
Not specified

Staggered Multiple Cameras:  Yes
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: No
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  2” x 3”
2.2.2

Wiring Requirements:  Blast protection/pad configuration
2.1.3.6

Local MSC Required:  No
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems.  Yes
MSC

Removable Hard Drive Required:  No
Not specified

Power:  115 Vac single phase
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required.  Yes
2.1.4.1/Real-Time Output Camera

Range Linked:  No
Not specified

Environmental:

Temperature:  5( C to 40( C

Humidity:  100%

Acceleration:  Up to 5 G’s

Vibration:  5- to 30-Hz.  Peak random vibration of 5 G’s

EMC/EMI:  Not specified

Sand:  Not specified
2.2.3

REQUIREMENT
ASVS A-Spec. Para. #/ASVS Program Phase

Type: 16 mm cameras:  Total:  None
Para. 2.1.1/NTTC

Type: 35mm cameras:  Total:  None
Para. 2.1.1/LTTC

Type: 70mm cameras:  Total:  2
Ultra High-Resolution Camera

Focal Length:  Not provided
Para. 2.1.3.2

ASVS to Act as Storage Area and Depot:  No
Not covered

Range Interface:  Microwave
Para. 2.1.3.9

Maximum Record Time: few seconds
Para. 2.1.3.9 and 2.5.4.1.1/Expanded Record Time Camera (for everything over 5 sec)

Maximum Number of Cameras:  2
2.1.1.1 and 2.1.3.11/NTTC

Imaging Speed:  N/A
Para. 2.2.1.2/1,000-fps NTTC, greater than 1,000-fps Ultra High-Speed Camera

Resolution/Accuracy:  inches
Para. 2.2.1.4.1, and 2.2.1.4.2/512X512 NTTC, 1024X1024 LTTC, 4096X4096 Ultra High Resolution

FOV:  N/A
Para. 2.2.1.1

Distance from Camera to Event:  N/A
Not specified

Illumination:  N/A
Para. 2.2.1.1 and 2.5.4.1.5

Split Frame:  N/A
Not specified

Binning:  N/A
Not specified

Staggered Multiple Cameras:  N/A
2.1.6.2 and 2.1.6.3/MSC

Mass Memory Storage: N/A
2.1.3.12 and 2.2.1.4.2/Expanded Memory Camera (for everything over 5 sec)/MSC with expanded memory

Camera Size:  N/A
2.2.2

Wiring Requirements:  N/A
2.1.3.6

Local MSC Required:  N/A
MSC

Remote MSC Required:  Yes
MSC

Multiple Camera Systems:  Yes
MSC

Removable Hard Drive Required:  N/A
Not specified

Power:  N/A
2.1.1 and 2.3.2.1/NTTC

Real-Time/Near Real-Time Data Required:  N/A
2.1.4.1/Real-Time Output Camera

Range Linked:  N/A
Not specified

Environmental: N/A
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1.0   Scope

This specification establishes the performance, design, and test requirements for the joint service Airborne Separation Video System (ASVS).

2.0   Requirements

2.1  System Definition.

2.1.1  General Description.  The ASVS is a form, fit, and function replacement (as near as practical) for the flight-worthy, high-speed film cameras carried externally and internally (within specially-modified fairings and weapon bays) on aircraft.  The ASVS is intended to replace both the 16mm Photosonics 1-PL and the1-VN high-speed film cameras, with growth to 35mm camera replacement.  There are three ASVS configurations:  Cockpit Control Unit (CCU) Configuration,  Multi System Controller (MSC) Standalone Airborne Configuration, and the MSC Standalone Ground Configuration.  A description of each configuration may be found in the following paragraphs.  The ASVS will use a government-furnished telemetry system that allows the aircraft store compatibility engineer to preview the lighting conditions prior to store release and to download separation data while the aircraft is airborne.  An equivalent system is available for use on the ground, providing real-time data to the test engineer for both qualitative and quantitative analysis.  The ASVS data will be stored digitally.  The ASVS shall consist of the following:

2.1.1.1  Digital Cameras.  A maximum of 16 for Near-Term Test Capability (NTTC) and Long-Term Test Capability (LTTC), with growth to 32 per control system.

· NTTC digital cameras

·  NTTC-V digital cameras

·  NTTC-RS digital cameras

· LTTC digital cameras

2.1.1.2  Cockpit Control Unit (CCU).
2.1.1.3  Controller/Recorder Unit (CRU).
2.1.1.4  Ground Interface Unit (GIU).
2.1.1.5  Interface Cabling.
2.1.1.6  Multi System Controller  (MSC).  The ASVS shall support both airborne and ground-based digital camera systems.  Either an MSC or a CRU shall be present in the system.  When an MSC is present, a CCU may or may not be present.  If the CCU is present, the MSC functionally replaces the CRU.  If the CCU is not present, the CCU and CRU shall be physically and functionally merged within the MSC.  Limited user interface is available in this MSC Standalone Configuration.  The basic design of the MSC shall accommodate ground-based users.

2.1.1.7  Data Transmission System  (DTS).  Transmission system to be furnished by the Government.

2.1.1.8  Qualitative Data Reduction System (QRS).  Quick-look analysis system to be furnished by the Government upon request.

2.1.1.9  Quantitative Data Reduction System (QnRS).  Six degree-of-freedom (DOF) analysis systems (service dependent).

2.1.2  ASVS Mission.  

2.1.2.1  The airborne mission of the ASVS is to provide a digital imaging system to record aircraft store separation or high-speed events.  The ASVS shall record in-flight separation of bombs, rockets, flares, fuel tanks, auxiliary suspension equipment, and captive carriage event information during daylight hours over land and sea.

2.1.2.2  The ground-based mission of the ASVS is to provide a digital imaging system that shall record events, such as rocket launches, kinetic contacts, projectile trajectories, and provide Time-Space-Position Information (TSPI). 

2.1.3  Interface Definition - Physical Interfaces.  The ASVS elements (digital cameras, CCU, CRU, MSC, and DTS) shall be mounted in U.S. Air Force, U.S. Army, and U.S. Navy aircraft or ground- based equipment using the following interfaces:

2.1.3.1  The contractor shall provide durable (as defined in Paragraph 2.2.3) camera casings to attach to government-furnished camera adapters using dovetail mounts.  The contractor shall provide camera casings with mounting holes for 10-32 machine screws on both top and bottom of the camera housing of the NTTC.  The NTTC-V, NTTC-RS, and LTTC mounting holes for the machine screws shall be on the bottom only.  The hole pattern for the NTTC and the LTTC shall be drilled and tapped and have 10-32 steel locking helicoil inserts.  The mounting hole pattern for the NTTC-RS body along with the lens bracket will be the same as that for the NTTC-V.  The useful helicoil length shall be no less than 0.19 inches.  The camera casing material shall have minimum yield strength of 25 kilos per squre inch (ksi).

2.1.3.2  The cameras shall be compatible with lenses that are capable of using a C-mount lens, as well as longer focal length lenses.  The camera face shall not have any protrusions greater than 0.25 inches.

2.1.3.3  Figure 2-1.  The dovetail hole pattern is provided for the camera interface. 

2.1.3.4  Figure 2-2.  The remote sensor head base and its hole pattern are provided for the head portion of the NTTC-RS.  An easily replaceable cable shall connect the head and body of the NTTC-RS.  The user shall be able to select the cable length up to 30 feet.

2.1.3.5  Figure 2-3.  The hole pattern is provided for the MSC.  The final hole pattern shall be agreed upon during an Interface Control Working Group (ICWG).

2.1.3.6  The cables connecting ASVS components shall be a maximum of 100-feet long, except where this length violates an industry specification (e.g. SCSI II differential) and except for the DTS.

2.1.3.7  The contractor shall specify the type of cables proposed to connect the ASVS components.  The maximum cable diameter shall not exceed 0.55 inches in the wing body and 0.55 inches at the wingtip.  There may be as many as three cameras on the wingtip, and this dimension refers to the bundle size but does not include the wiring necessary to power the cameras (this cabling already exists).

2.1.3.8  The contractor shall design the output of the MSC to be in a commercial standard format. 

2.1.3.9  The MSC with the ASVS cameras shall be designed to be installed in pods (e.g., AIM-120, fuel tanks).  The electrical interface to the aircraft shall be via power lines, trigger signal, and up to six (6) discrete lines currently available at the station.  The six (6) discrete lines shall provide event markers to be overlaid on the picture, and/or used to elicit state changes within a mission.

2.1.3.10  The interface between the MSC and control system/GIU shall conform to commercially available software or standard network interfaces.

2.1.3.11  Number of Cameras. The ASVS shall be able to accommodate data from up to 32 cameras per mission.

2.1.3.12  Memory.  The MSC Standalone Ground Configuration shall have the capability to expand memory.  Desensitization of classified data in memory is a requirement.

2.1.3.13  Software Upgrades.  The MSC shall be able to have software changes/upgrades via a maintenance port.

2.1.4  Data Reduction Systems.  The joint service users will develop interface software packages to perform qualitative and quantitative analysis of the ASVS data.  The contractor shall provide the data in Tagged Image File Format (TIFF).
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Figure 2-1.  Dovetail Mount Adapter.
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Figure 2-2.  Remote Sensor Head Base.

(Final definition to be resolved at ICWG)

Figure 2-3.  MSC Mount.

2.1.4.1  Qualitative Data Reduction System (QRS).  The QRS allows the user to display and edit images to allow for post-flight qualitative analysis capability.

2.1.4.2  Quantitative Data Reduction System (QnRS).  The QnRS provides the joint users with the capability to conduct detailed analysis of ASVS data.  This shall include existing systems that develop six DOF data used for weapons separation certification and data reduction systems used to develop TSPI data in ground solutions.

2.1.5  Government Furnished Property.  The contractor shall integrate the following Government Furnished Equipment (GFE) with the ASVS: 

2.1.5.1  Qualitative Data Reduction System (QRS).  The tri-service community will supply a Qualitative Data Reduction System (monitor and computer system).

2.1.5.2  Data Transmission System (DTS).  The contractor shall integrate the GFE DTS, which will be supplied by the Naval Air Warfare Center Weapons Division (NAWCWD), China Lake, CA with the ASVS.  The contractor shall provide an interface between its CRU/MSC and the DTS, as specified in Appendix A. 

2.1.5.3  Camera Lenses.  The ASVS digital cameras shall use a standardized commercially available lens.

2.1.5.4  Aviator Hardware.  Aviator sunglasses, helmet or visor, and gloves will be supplied for CCU testing.

2.1.5.5  Range System Interfaces.  The range system interfaces will be supplied by the tri-service community. The contractor shall design the output of the MSC to be in a commercial standard format.

2.1.6  Operational and Organizational Concept.  The ASVS has several operational scenarios:  CCU Configuration, MSC Standalone Airborne Configuration, and MSC Standalone Ground Configuration.  In the CCU Configuration, the ASVS is installed on an aircraft and utilizes a user member to control the ASVS mission using the CCU.  In the MSC Standalone Airborne Configuration, the ASVS is installed in an instrumentation pod on an aircraft and sequences autonomously through its mission without the aid of a CCU or a user member.  In the MSC Standalone Ground Configuration, the ASVS is installed on the ground and may be used autonomously, as in the airborne configuration, or controlled by a test engineer utilizing the GIU.

2.1.6.1  CCU Configuration.  For the CCU Configuration, the ASVS will be used when the aircraft have been modified with cabling for ASVS.  In this scenario, the ASVS will include cameras, CCU, GIU (for pre- and post-flight interface), DTS, and either a CRU or an MSC (see Figure 2-4 for ASVS Airborne Conceptual Interfaces).  The ASVS will be stored in test organization instrumentation shops and installed by test engineers, aircraft mechanics, and electricians prior to flight test.  The system 

functions will be tested and programmed before each mission.  While on the ground, the system will perform an end-to-end check to ensure functionality down to the individual component (CRU or MSC, CCU, camera number, or DTS Interface).  Once airborne, all the functions programmed by the GIU will be confirmed by the CCU.  The CCU will be able to change any of the pre-flight settings from the cockpit while airborne.  The DTS will be used to preview lighting conditions before store release/test.  After the release/test, the data either may be telemetered (via the DTS) to the ground and/or stored in digital file format onboard in the CRU/MSC non-volatile memory and in the digital camera volatile memory to be downloaded upon landing.  Each service user’s QRS and QnRS will be used for data analysis.

2.1.6.2  MSC Standalone Airborne Configuration.  For the MSC Standalone Airborne Configuration, the ASVS will be used when the aircraft have not been modified with cabling for ASVS by utilizing an instrumentation pod (e.g. AIM-120, fuel tanks).  In this scenario, the ASVS will include cameras, DTS, GIU (for pre- and post-flight interface only), and an MSC.  Again, the ASVS will be stored in test organization instrumentation shops and installed by test engineers, aircraft mechanics, and electricians into the instrumentation pod prior to flight test.  The system functions will be tested and programmed on the ground before flight using the GIU.  While in flight, all functions programmed by the GIU will be confirmed and executed by the MSC, without user interface.  No in-flight changes may be made to the mission in this configuration.  The DTS will still be utilized to preview lighting conditions before store release/test.  After the release/test, the data either may be telemetered to the ground and/or stored permanently in digital file format onboard in the MSC.  Again, each service user’s QRS and QnRS will be used for data analysis.

2.1.6.3  MSC Standalone Ground Configuration.  For the MSC Standalone Ground Configuration, the ASVS will be used on kinetic tracking mounts, Cine Theodolites, rocket sleds, ground stands, etc. (see Figure 2-5 for ASVS Ground Conceptual Interfaces).  Again, the ASVS will be stored in test organization instrumentation shops and installed by test engineers, aircraft mechanics, and electricians on the test platform prior to the test.  In this scenario, the ASVS will include cameras, a Local Area Network/Wide Area Network (LAN/WAN) bridge as shown in Figure 2-5, a GIU, and an MSC.  The system functions will be tested and programmed in the control room before the test using the GIU.  Prior to the test, the system will be powered to perform a system check to ensure functionality.  The ASVS mission is downloaded from the GIU to the MSC.  During test setup, full control of the ASVS is performed from the GIU.  The GIU is used during this period to preview lighting and field of view prior to the test event.  During the test, the GIU may remain connected to the MSC to maintain control and edit the MSC functions, or it may be removed, leaving the MSC to perform the programmed functions.  After the test, the data shall be downloaded to the MSC and stored in a digital file format to be later transferred, via the GIU, to a data tape.  Again, each service user’s QRS and QnRS will be used for data analysis.
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Figure 2-4.  ASVS Airborne Conceptual Interfaces.
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Figure 2-4.  ASVS Ground Conceptual Interfaces

2.1.7  System Functional Requirements.
2.1.7.1  CCU Configuration Functional Requirements.  While in the CCU Configuration (as defined in 2.1.6), on application of power, the ASVS shall recall all functions programmed during pre-flight by the GIU. The ASVS shall be ready to accept an external signal via the trigger line or any or all of the six (6) discrete lines, preview command, or record command.

2.1.7.1.1  Prior to Store Release.  A user shall be able to select a bank of digital cameras, grouped as LEFT, RIGHT, ALL, or individual digital cameras.  These groupings will refer to a set of cameras that will be observing an individual event, i.e. the cameras on the right side of the aircraft.  At any one time, the system must be capable of operating with 32 cameras at the same time.

2.1.7.1.2  During Preview.  A user shall be able to select which digital cameras to preview; LEFT, RIGHT, ALL, or individual digital cameras.  When anything other than individual digital camera is selected, the ASVS shall cycle through the selected digital cameras for 10 seconds each.  This will allow test personnel at the ground station to ensure that lighting conditions are adequate and that the system is functional.

2.1.7.1.3  During Test.  The user or a trigger signal shall initiate the designated bank of cameras to begin storing.  The ASVS shall allow data transfer to either the DTS, the CRU/MSC memory, or to both at the same time.  Following successful data transfer, a user shall be able to reset the system for additional events.  Before all procedures involving memory transfer or deletion, a user shall verify commands (for example, the ASVS will indicate to the user, “Are you sure you want to transfer the data to memory?”).

2.1.7.1.4  Data Storage.  The ASVS data shall be stored on a standard read and write, digital data storage medium, which shall be partitioned from the control operating system.

2.1.7.1.5  DTS Interface.  The user shall be able to enable or disable the DTS, as well as select between “DTS download” and “DTS preview” (see Appendix A for interface).

2.1.7.2  MSC Standalone Airborne Configuration.  When setup in the MSC Standalone Airborne Configuration (as defined in 2.1.6), on application of power, the ASVS shall recall all functions programmed during pre-flight by the GIU and shall begin sequencing through these functions autonomously.  When required in the function sequence, it shall be ready to accept an external signal via the trigger line or any or all of the six (6) discrete lines.  All mission function sequencing shall be automatic based on elapsed time or by the trigger line or any or all of the six (6) discrete lines.

2.1.7.2.1  During Preview.  The preprogrammed function sequence shall have the ability to select which digital cameras to preview.  When anything other than individual digital camera is selected, the ASVS shall cycle through the selected digital cameras for 10 seconds each.  This will allow test personnel at the ground station to ensure that lighting conditions are adequate.

2.1.7.2.2  During Test.  A trigger signal shall initiate the bank of cameras to begin storing.  Then the ASVS shall allow data transfer to either the DTS, the MSC memory, or to both at the same time.  Following successful data transfer, the preprogrammed function sequence shall have the ability to reset the system for additional events.  In lieu of user verification of all procedures involving memory transfer or deletion, autonomous functions supported shall include verification of these functions and retry, if necessary.

2.1.7.2.3  Data Storage.  The ASVS data shall be stored on a standard read and write, digital data storage medium, in a separate partition from the control operating system.

2.1.7.2.4  DTS Interface.  The preprogrammed function sequence shall have the ability to enable or disable the DTS, as well as select between “DTS download” and “DTS preview” (see Appendix A).

2.1.7.3  MSC Standalone Ground Configuration.  When setup in the MSC Standalone Ground Configuration (as defined in 2.1.6), the ASVS, on application of power, shall recall all functions programmed during pre-mission by the GIU.  The ASVS shall be ready to accept an external signal via the GIU, the trigger line, or any or all of the six (6) discrete lines.  When a real-time camera is present and the MSC is in the system, the MSC shall control the selection between the real-time output of one camera and the DTS IIG output, so that a real-time image is available while awaiting the external signal.

2.1.7.3.1  During Preview.  The test engineer shall have the ability to select which digital cameras to preview.  When anything other than individual digital camera is selected, the ASVS shall cycle through the selected digital cameras for 10 seconds each.  This will allow test personnel to ensure that lighting conditions are adequate.

2.1.7.3.2  During Test.  The test engineer or a trigger signal shall initiate the bank of cameras to begin storing.  Then the ASVS shall allow data transfer to the MSC memory and then to the GIU for immediate viewing.  Following successful data transfer, the test engineer shall be able to reset the system for additional events.  For all procedures involving memory transfer or deletion, the test engineer shall verify commands (for example, the ASVS will indicate to the test engineer, “Are you sure you want to transfer the data to memory?”).

2.1.7.3.3  Data Storage.  The ASVS data shall be stored on a standard read and write, digital data storage medium, in a separate partition from the control operating system.

2.2  Characteristics.
2.2.1  Performance Characteristics.
2.2.1.1  Total System Resolution.  While using a lens with a focal length of 5.9mm (or equivalent), the digital cameras and ASVS shall allow for measurement of edges separated by a maximum of 

2 inches, during both static and dynamic events, at a range of 28 feet in a field of view of 39 feet (horizontal) and 39 feet (vertical).  That is, it will be capable of imaging a contrast tribar target without blooming or smearing of the video image when the reflectance of the bars is 80 percent, the reflectance of the background is 4 percent (contrast ratio of 20:1), and the scene illumination level is 11,000 lux.  This corresponds to a spatial frequency of not less than 0.5 cycles per inch in object space.  The system shall also be capable of imaging a 1.23:1 contrast tribar target at 5 percent of the cutoff spatial frequency without blooming or smearing.  When the reflectance of the bars is 32 percent, the reflectance of the background is 26 percent (contrast ratio of 1.23:1), and the scene illumination is 11,000 lux.  These requirements must be met for the high system picture rate of 400 pps and a shutter rate of 1/1500 at the output of the system.  The system cutoff maximum spatial frequency will be determined by the intersection of the contrast or modulation transfer function and the threshold modulation function.

2.2.1.1.1  The operating light levels for ASVS shall be from 1.1 (11 for color systems) to 100,000 lux.  The target/background operating contrast ratios for ASVS shall be from 1.23:1 to 20:1.  The operating target and background reflectance for ASVS shall be from 2 to 90 percent.

2.2.1.1.2  The LTTC digital cameras and ASVS shall allow measurement of edges separated by a maximum of 1 inch under the same operating conditions as stated above.

2.2.1.2  Full Picture Rate.  The ASVS shall be able to record images at a minimum of 4 different picture rates; minimum of 30 pps, 200 pps, 400 pps, and 800 pps with a goal of 1000 pps.  The picture rate shall be variable within each mission.  The data transfer between the CRU or MSC and DTS will be at approximately 30 pps as specified in Appendix A. For all transfer data rates, camera memory storage, and total memory storage capabilities 200-pps rate shall be used, and LTTC resolution shall be used.

2.2.1.3  Camera Memory.  Each camera shall have a minimum of 5 seconds of temporary digital memory, while running at 200 pps.  This requirement does not dictate the location of this memory.  This memory shall be protected from electrical noise spikes in accordance with Mil-Std 704.

2.2.1.4  Total System Memory.  

2.2.1.4.1  CCU Configuration.  The ASVS shall save in the CRU a minimum of 5 seconds of data per digital camera from up to 16 digital cameras operating at a minimum of 200 pps.  The memory shall be modular for future expansion.  The total system memory capacity shall be driven by the higher resolution LTTC digital camera.

2.2.1.4.2  MSC Standalone Configuration.  The ASVS shall save in the MSC a minimum of 5 seconds of data per digital camera from up to 32 NTTC or 16 LTTC digital cameras operating at a minimum of 200 pps.  The memory shall be modular for future expansion.  The total system memory capacity shall be driven by the higher resolution LTTC digital camera.

2.2.1.5  System Performance.  System performance is measured in accordance with "Guide to Optical Transfer Function Measurement and Reporting," American National Standards Institute (ANSI) 

Ph 3.57-1978.

2.2.1.5.1  Contrast/Modulation Transfer Function.  The contrast or modulation transfer function is the magnitude of the total system optical transfer function.  The contrast transfer function is based on square-wave input.  The modulation transfer function is based on sinusoidal input.

2.2.1.5.2  Threshold Modulation Function.  The threshold modulation function is the modulation needed for a signal, at a given frequency, to be recognizable above a given noise level.  Modulation transfer function and threshold modulation function shall be as explained in Chapters 3 and 4 of Perceptions of Displayed Information, Section 11.8 of Modern Optical Engineering, and in "Minimum Resolvable and Minimum Detectable Contrast Prediction for Monochrome Solid State Imagers" of the Society of Motion Pictures and Television Engineers Journal.  The requirements for targets to be used for measuring contrast transfer functions are given in "Dimensions for Resolution Test Targets for Photographic Optics," ANSI Ph 3.609-1980.

2.2.1.6  Data Transfer Rates.  The ASVS shall be able to transfer data externally or internally as follows (the 200-pps picture rate and LTTC camera resolution shall be used):

2.2.1.6.1  Ground External Data Transfer.  The ASVS shall allow the GIU to download the data from the CRU or MSC while on the ground using internal or external aircraft power in less than 1 hour.  It shall transfer and store this data, when a GIU and MSC are collocated, to an easily transferable, non-volatile, standardized, and inexpensive data storage device for which an Interface Control Document (ICD) will be required.  The GIU shall have the capability to desensitize the MSC memory storage devices of image data.

2.2.1.6.2  Airborne Internal Data Transfer.  The ASVS shall transmit images to the DTS at approximately 30 pps (see Appendix A).  The ASVS shall send the data to the DTS and/or to the Data Storage Section of the CRU or MSC, when commanded by the CCU (in the MSC Standalone Configuration, the command will be preprogrammed).  The data should be stored in the Data Storage Section in a TIFF.  The maximum allowable amount of time to conduct the transfer to both the DTS and CRU, or the MSC memory, is 15 minutes total for 7 cameras while operating at 200 pps with LTTC resolution.

2.2.2  Physical Characteristics.  The cameras’ sizes shall exclude the connectors, and all other components’ sizes and weights shall include connectors.  The relationship of connectors to the given dimensions is given in Figures 2-6, 2-7, 2-8, 2-9, 2-10, and 2-11.

2.2.2.1  Digital Camera.  The maximum dimensions (inches) and weight (pounds) for the digital cameras may be found in Figure 2-6 (NTTC), Figure 2-7 (NTTC-V/LTTC), and Figure 2-8

 (NTTC-RS).

2.2.2.2  Cockpit Control Unit (CCU).  The CCU shall be compatible with a standard 5.25-inch DZUS mount rail and shall be readable in direct sunlight.  The CCU maximum dimensions (inches) and weight (pounds) may be found in Figure 2-9.

2.2.2.3  Controller/Recorder Unit (CRU).  The ASVS may consist of up to two CRUs at a maximum distance of 30-feet apart.  Each unit’s maximum dimensions (inches) and weight (pounds) may be found in Figure 2-10.

2.2.2.4  Multi System Controller.  The MSC maximum dimensions (inches) and weight (pounds) may be found in Figure 2-11.  The dimensions will be finalized at an ICWG.

2.2.2.5  Ground Interface Unit (GIU).  The GIU shall be able to interface with a GFE windows capable computer and have a maximum weight of 40.0 pounds without the storage battery and the tape drive.  The weight of the unit with the storage battery and the tape drive shall not exceed 60.0 pounds.  The GIU software shall also be able to run on an NT-based GFE laptop.

2.2.3  Environmental Requirements.  The ASVS components shall be capable of operating under any of the environmental conditions, or a combination of those conditions, as delineated in Table 2-1.  Performance conditions are those conditions in which the equipment shall function with no degradation in performance.  Endurance conditions are those conditions that the equipment shall be required to withstand without damage and meet functional requirements afterward.

2.2.4  Transportability - Transportation Environments.  The ASVS shall be capable of shipment via common commercial carrier.  The carrier environments the ASVS may meet are specified as follows (due to the higher performance/endurance vibration levels for the CCU, CRU, MSC, and camera, testing is required for the GIU only):

2.2.4.1  Vehicle vibration (non-operational), in accordance with Mil-Std 810E, Part 3, Figure 3-1, Basic Transportation, Common Carrier Environment, Longitudinal Axis.

2.2.4.2  Vehicle vibration (non-operational), in accordance with Mil-Std 810E, Part 3, Figure 3-2, Basic Transportation, Common Carrier Environment, Transverse Axis.
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                                                                                                                             Weight:  10.5 lbs

Figure 2-5.  NTTC Camera.
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Weight:  5.4 lbs

Figure 2-6.  NTTC-V/LTTC Camera.
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Weight:  Head:  1.5 lbs










  Body:  5.0 lbs

Figure 2-7.  NTTC-RS Camera.
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Figure 2-8.  CCU.
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Weight:  13.5 lbs

Figure 2-9.  CRU.
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Weight:  

(Dimensions to be finalized at an ICWG)

Figure 2-10.  MSC Unit.

TABLE 2-1

ENVIRONMENTAL REQUIREMENTS FOR THE ASVS COMPONENTS



Test
Camera/MSC
CRU
GIU
CCU

Combined Altitude/

Temperature (1)
IAW Mil-Std 810E, Method 520.1; Operational 55(C to 

-55(C; Storage  -55(C to 71(C up to 50,000 ft 
IAW Mil-Std 810E, Method 520.1; Operational 55(C to 

-55(C; Storage  -55(C to 71(C up to 50,000 ft  
None 
IAW Mil-Std 810E, Method 520.1; Operational 55(C to 

-55(C; Storage  -55(C to 71(C up to 50,000 ft

Temperature Shock (2)
IAW Mil-Std 810E, Method 503.3;

+54(C to -57(C
IAW Mil-Std 810E, 

Method 503.3;

 +54(C to -57(C
None
IAW Mil-Std 810E, Method 503.3;

+54(C to –57(C

Humidity (3)
IAW Mil-Std 810E, Method 507.3, Procedure III
IAW Mil-Std 810E, 

Method 507.3,  Procedure III
IAW Mil-Std 810E, Method 507.3,

Procedure III(9)
IAW Mil-Std 810E, Method 507.3, 

Procedure III 

Fungus (4)
IAW Mil-Std 810E, Method 508.4
IAW Mil-Std 810E, 

Method 508.4
IAW Mil-Std 810E, Method 508.4 (9)
IAW Mil-Std 810E, Method 508.4

Salt Fog
IAW Mil-Std 810E, Method  509.3, Procedure I
IAW Mil-Std 810E, 

Method 509.3,  Procedure I
IAW Mil-Std 810E, Method 509.3, 

Procedure I (9) 
IAW Mil-Std 810E, Method 509.3, 

Procedure I 

Dust
IAW Mil-Std 810E, Method 510.3 
IAW Mil-Std 810E, 

Method 510.3
IAW Mil-Std 810E,  Method 510.3 (9)
IAW Mil-Std 810E, Method 510.3 

Acceleration(5)
IAW Mil-Std 810E, Method 513.4, Procedure II;

42 to -42 G's
IAW Mil-Std 810E, 

Method 513.4, Procedure II; 

10 to -7 G's
None 
IAW Mil-Std 810E, Method 513.4, 

Procedure II;

10 to -7 G's

Vibration (6)
IAW Mil-Std 810E, Method 514.4; and Appendix B herein
IAW Mil-Std 810E, 

Method 514.4; and 

Appendix B herein
None 
IAW Mil-Std 810E, Method 514.4; and Appendix B herein

Shock (7)
IAW Mil-Std 810E, Method 516.4, Procedure I (20 G's), Procedure V (40 G's)
IAW Mil-Std 810E, 

Method 516.4,

Procedure I (20 G's), Procedure V (40 G's) 
None 
IAW Mil-Std 810E, Method 516.4, 

Procedure I  (20 G's), Procedure V (40 G's) 

Acoustic Noise (8)
MDC A3376: Perf/Oper – 166 dB; End/Noper – 172 dB
MDC A3376:

Perf/Oper - 135 dB; End/Noper - 141 dB
None
MDC A3376: 

Perf/Oper – 120 dB; End/Noper –  123 dB

Notes:

(1)
These are performance limits.  The additional heating effects of solar radiation on cockpit-mounted equipment shall be 

                  accounted for in design conditions.

(2)
These are endurance conditions.

(3)
These are endurance conditions.  A minimum of 10 cycles shall be exercised.

(4)
These conditions may be waived if all materials are certified by letter to be non-nutrient.

(5)
These are performance limits.  The maximum linear and angular accelerations for all 3 axes shall be 42 G's


 and 66 radians per second, respectively.  Camera is wing-mounted.  CCU and CRU are fuselage-mounted.  MSC is installed in 

                   a pod or fuel tank pod.

(6)
The camera shall operate as required during exposure to the performance level and withstand damage at the endurance level.  

                  The NTTC-P camera, CRU, and CCU adhere to Mil-Std 810E, Method 514.4.  The NTTC-V, NTTC-RS,  and LTTC 

                  cameras; and the MSC adhere to Appendix B herein, Vibration Test Levels - Additional Requirements.

(7)
The terminal sawtooth waveform shall be used with 6 shocks per axis.  U.S. Army requirements shall be finalized 

                  at an ICWG.

(8)
The Camera refers to McDonnell Douglas Corporation document MDC A3376, Table 5.1-1, Zone A-EX-3.  The 

                  CCU refers to document MDC A3376, Table 5.1-1, Zone A-ff-3.  The CRU and MSC refer to document 

                  MDC 3376, Table 5.1-1, Zone A-ff-1.

(9)
The GIU shall be tested with the lid closed.

2.2.4.3  Vehicle vibration (non-operational), in accordance with Mil-Std 810E, Part 3, Figure 3-3, Basic Transportation, Common Carrier Environment, Vertical Axis.

2.3  Design and Construction.

2.3.1  Materials.

2.3.1.1  Hazardous Materials.  The ASVS, excluding the commercial off-the-shelf (COTS) materials in the GIU, shall not use polyvinyl-chloride or Kapton insulated cables.  The contractor shall not use any banned materials or any materials that are not in compliance with federal and/or local clean air acts.

2.3.1.2  Other Materials.  The ASVS shall not use ribbon cables between configuration items.  Ribbon cables within configuration items are allowed.

2.3.2  Electromagnetic Radiation.
2.3.2.1  Power.  The cameras (NTTC, NTTC-V, NTTC-RS, and LTTC) shall operate on 28 Vdc, with a maximum of 2.0 amps, or 115 Vac/400 Hz, single phase, with a maximum of 1-amp aircraft power while airborne.  If the contractor proposes that the cameras be either AC or DC powered, both will need to be manufactured for First Article testing, and both must be able to be available as delivery orders.  The number of cameras of each type that will be needed for First Article testing will be determined after award, but the total will remain the same: 3 NTTC and 3 LTTC cameras.  The CRU shall operate on 28 Vdc, with a maximum of 2.5 amps, and 115 Vac/400 Hz, single phase, with a maximum of 1-amp aircraft power while airborne (adaptable).  The CCU shall operate on 28 Vdc, with a maximum of 2.5 amps, and 115 Vac/400 Hz, single phase, with a maximum of 1-amp aircraft power while airborne (adaptable). The MSC Airborne Unit shall operate on 28 Vdc, with a maximum of 2.5 amps, and 115 Vac/400 Hz, single phase, with a maximum of 1-amp aircraft power while airborne (adaptable).  The MSC Ground Unit shall operate on 28 Vdc, with a maximum of 2.5 amps as well as 115Vac/400 Hz or 115 Vac/60 Hz (adaptable).  The ASVS shall utilize electric power in accordance with Mil-Std 704 and shall be in accordance with the utilization equipment requirements in Mil-Std 704.  The GIU, which shall be a user-friendly personal computer, shall operate on both 115 Vac and a 2-hour rechargeable DC battery to be provided by the offeror.

2.3.2.2  Data Transfer.  The ASVS shall communicate bilaterally, via multiplex data bus in accordance with 1553 style bus, RS-232-C, RS-422A, or RS-485 serial data interface connectors (only one is necessary) from the CCU to CRU/MSC, and CRU/MSC to GIU for Airborne Configurations.  For the MSC Standalone Ground Configuration, the MSC shall utilize a network style connection for its interface to the GIU, as specified in Paragraph 2.1.5.5.  The CRU/MSC to camera communication can be determined by the contractor.  The CRU/MSC to DTS communication will be determined by the ICWG and must be compatible with Appendix A.

2.3.2.3  Electromagnetic Compatibility/Electromagnetic Interference (EMC/EMI).  The ASVS shall be carried internally and externally on U.S. Air Force, U.S. Army, and U.S. Navy aircraft.  Emission and susceptibility requirements for all components, except the GIU, are specified in accordance with (IAW) the following test methods to the levels specified in Mil-Std 461:

· IAW requirements and test methods addressing conducted emissions, power leads, in Mil-Std 461, Method CE102, 0.015 to 10 MHz.

· IAW requirements and test methods addressing conducted susceptibility, power leads, in Mil-Std 461, Method CS101, 30 Hz to 50 kHz.

· IAW requirements and test methods addressing conducted susceptibility, bulk cable injection, in Mil-Std 461, Method CS114, 0.05 to 400 MHz.

· IAW requirements and test methods addressing conducted susceptibility, bulk cable injection, impulse excitation, in Mil-Std 461, Method CS115.

· IAW requirements and test methods addressing radiated emissions, electric field, in Mil-Std 461, Method RE102, 14 kHz to 10 GHz.

· IAW requirements and test methods addressing radiated susceptibility, electric field, in Mil-Std 461, Method RS103, 2 MHz-10 GHz.

2.3.2.3.1  GIU Emissions.  The GIU emissions will be in accordance with Table 2-2 and the requirements of Federal Communications Commission (FCC) Title #47 (Telecommunications), 

Part 15, Sub-Part J, Category B.

TABLE 2-2

GIU EMISSIONS REQUIREMENTS



Test
Frequency Range

Conducted Emissions
450 kHz to 30 MHz

Radiated Emissions
30 MHz to 1 GHz

2.3.3  Interchangeability.

2.3.3.1  Physical/Functional.  The NTTC, NTTC-V, NTTC-RS, and LTTC cameras shall be physically and functionally interchangeable and compatible with all ASVS components, either by wiring or by means of cable adapters, if necessary.  The ASVS shall be able to function while using 

the NTTC, NTTC-V, NTTC-RS, and LTTC, and their colorized versions simultaneously.  The MSC shall be functionally interchangeable with the CRU in the CCU Configuration.

2.3.3.2  Project Goal.  Although it is not a minimum requirement in this specification, the Government's goal is to have the LTTC camera, the NTTC camera, and the remote sensor camera with as much interchangeability of subcomponents as practical.

2.4  Logistics.

2.4.1  Supply.  Spares will be the responsibility of the Government.

2.4.2  Facilities and Equipment.  No facilities or special equipment are to be required for ASVS.

2.5  Characteristics of Subordinate Elements.
2.5.1  Component Reliability.
2.5.1.1  Mean-Time-Between-Failure (MTBF).  The minimum MTBF for ASVS subcomponents (digital cameras, CCU, CRU, MSC, and GIU) with 12 cameras will be at least 500 hours of operation in the performance environment.

2.5.1.2  Quality System.  The contractor shall describe the quality system that will be in place during contract execution and meet the requirements of ANSI/ASQC-Q9001 or equivalent quality system model.  Specifically, the following quality system elements, at a minimum, shall be addressed; purchasing and vendor control, inspection and testing, product and process control, corrective action, quality records, and traceability.

2.5.1.3  Reliability Design.  The contractor shall describe its reliability design practices pertaining to thermal design and electrical de-rating criteria, including use of thermal surveys and environmental stress screening.

2.5.1.3.1  The contractor shall de-rate parts to reduce thermal stress on components to improve overall equipment reliability.  The junction temperatures of semiconductor devices shall not exceed 110( C under steady-state conditions.  Gallium-Arsenide semiconductor devices shall not have junction temperatures higher than 150( C for digital devices and 200( C for power devices.

2.5.1.3.2  The contractor shall determine the worst-case thermal environment at the extremes of the aircraft/equipment operating envelope.  This analysis shall be performed as part of the design process and shall directly influence circuit design and parts selection to eliminate hot spots and maximize reliability.

2.5.1.3.3  The contractor shall determine compliance with reliability MTBF requirements based on a steady-state continuous-operating worst-case environment of +71( C (all components except the GIU).

2.5.1.3.4  The contractor shall perform environmental stress screening and burn-in tests on all configuration items (with the exception of the First Articles) as follows:

2.5.1.3.4.1  Stress Screening, Vibration.  Perform vibration in each axis, power on, per NAVMAT 9492, 6-grms level, 10 minutes per axis exposure.  Any failure is investigated prior to testing in a subsequent axis.  Material Review Board (MRB) to determine if failure needs to be repaired at that time or whether test can continue or has to be repeated after the repair.

2.5.1.3.4.2  Stress Screening, Temperature.  Temperature cycle from high to low temperature (-57( C to +71( C) for a total exposure time of 48 hours.  Power is off.  Any failure that occurs is repaired after the test is completed.  MRB to determine if test has to be repeated in whole or in part after the repair.

2.5.1.3.4.3  Burn-In Test.  This is a failure-free 48-hour elevated temperature test, power on.  Any failures will be repaired and the test repeated.  If a failure occurs again, disposition is to be made via an MRB action (i.e. repeat the test again, scrap a failing subassembly, etc).

2.5.2  Component Maintainability.  The contractor shall propose a maintenance concept.

2.5.3  Component Functional Requirements.
2.5.3.1  Digital Cameras.  The digital cameras shall record event images in temporary memory until downloaded to the CRU or MSC.  The digital cameras shall continue to overwrite memory until receiving a signal via the CRU/MSC from a trigger line or any or all of the six (6) discrete lines, a preview command, or a record command via the CCU/MSC.  Upon receipt of the signal from the CRU or MSC, the digital cameras shall begin storing digital data until the camera memory is full.  This data storage must be programmable to store data before the receipt of the signal (i.e. store 5 total seconds, 1.5 seconds before signal and 3.5 seconds after) and shall store less than the maximum amount (i.e. store just 2.5 seconds per camera) as programmed by the GIU and commanded by the CCU or MSC.  Each digital camera shall download its data to the CRU or MSC after a command from the CCU or the MSC.  The data shall remain in the digital camera's temporary memory until a user resets the system via the CCU to record the next release or as commanded by the MSC.  Additional digital camera component functional requirements are as follows:

2.5.3.1.1  Exposure Control.  The ASVS shall have an electronic frame-to-frame exposure control.  The control shall be capable of being overridden and controlled by the GIU or CCU, or it shall function automatically.  The GIU shall set exposure control to ON or OFF.  When ON is selected, the GIU will set a gain value for the digital camera.  When OFF is selected, the GIU shall select an exposure control setting that will remain constant throughout the test.  The exposure control shall operate at the fastest picture rate, and the range of function must accommodate the 44-dB dynamic range requirement for the NTTC series, and 50 dB for the LTTC series.  This function cannot be performed solely in post-processing because of the DTS requirement.

2.5.3.1.2  Black and White versus Color.  The ASVS shall be capable of either (but not both) black and white, or color images.  If the camera is a black and white camera, the CCD can be color-ready.

2.5.3.1.3  The digital cameras shall be capable of operating independently of the CRU with direct communication to an external source.  The digital cameras shall be capable of direct power ON/OFF when commanded and shall be capable of recording until the camera memory is full upon a command.  The data shall remain in digital camera memory until retrieved on the ground while the aircraft power is still on (this does not dictate the location of the camera memory).

2.5.3.2  Cockpit Control Unit (CCU).  The CCU shall control all digital camera functions during flight as programmed by the GIU in the CCU Configuration.  The CCU shall command the digital cameras to download their data to the CRU or MSC, the DTS, or to both.  The CCU shall interface with the CRU or MSC to allow the ASVS to perform the functions defined below.

2.5.3.2.1  The CCU shall perform continuous fault monitoring, and isolate any problem down to the component level (individual cameras, CCU, CRU or MSC) while the system is operating.  The CCU shall synchronize all digital cameras, including shutter opening times and data storage times, connected to it within 10 microseconds.  The CCU, via the CRU or MSC, also shall allow the user to turn the DTS ON or OFF and to select a DTS transmit mode, “DTS download” or “DTS preview”.  During the airborne downloading process, the CCU shall allow the user to stop, reset, and restart the data flow.  The CCU shall provide an indication of the following status signals:

2.5.3.2.1.1  POWER.  Indicate when power is applied to the ASVS.  No signal when power is off.

2.5.3.2.1.2  READY/NOT READY.  Indicate if the ASVS is in normal viewing mode, ready to respond to a record command, external event signal, or preview mode; or indicate if the ASVS has recorded data and is awaiting either a DOWNLOAD or RESET command.

2.5.3.2.1.3  DATA DOWNLOAD.  Indicate the CRU or MSC is in the process of transferring recorded and saved data from the digital camera to the DTS, and to the CRU or MSC.

2.5.3.2.1.4  DATA TRANSMIT.  Indicate that the system is currently sending data to the DTS   only.

2.5.3.2.1.5  CAMERA VIEW.  Indicate, using numerical display or telemetry, which camera has been selected and is being viewed.  The display or telemetry shall indicate which digital camera is transmitting or downloading.

2.5.3.2.1.6  SYSTEM FAULT.  Indicate that a fault has occurred that will prevent the system from performing all the requirements, and isolate the problem down to the component level (individual digital camera, CCU, CRU, or MSC).

2.5.3.3  Controller/Recorder Unit (CRU).  The CRU will serve as the functional interface between the GIU and the cameras while the aircraft is on the ground.  While airborne (or after the GIU is disconnected), the CRU shall serve as an interface between the CCU and the digital cameras.  The CRU shall record all data received from the digital cameras.  The CCU shall control all digital camera functions, as programmed by the GIU, during pre-flight and as instructed by the user during flight.

2.5.3.3.1  The CRU shall have the capability to transmit commands (from the GIU or CCU) and shall receive data from up to 16 digital cameras (up to 32 digital cameras when two CRUs are implemented in a single system), each with 5 seconds of memory at the 200-pps rate while running at the same time, identified as Camera 1, Camera 2, etc.  The ASVS, during pre-flight, shall receive IRIG timing (version A, B, or G) and remain synchronized to the timing to 10 microseconds until completion of event.

2.5.3.3.2  The CRU shall receive an external signal, via the trigger line or any or all of the six (6) discrete lines, from the aircraft (a 28-Vdc pulse) or a record command from the CCU.  Upon receipt of the signal, the CCU shall be able to delay sending the memory store signal to the digital cameras for 0 to 15 seconds, in increments of 100 milliseconds as programmed by the GIU.  Upon receipt of the signal from the ASVS, the cameras selected by the CCU (LEFT, RIGHT, ALL, or individual) shall begin to transfer the data to be stored in the CRU and transferred to the DTS for transmission.  The CRU shall store the digital data in memory, in a lossless digital JPEG file format, until downloaded after the mission or deleted by the CCU.  The system shall allow the data to be transferred to either the DTS or the CRU memory storage, or to both at the same time.

2.5.3.4  Multi System Controller (MSC).
2.5.3.4.1  CCU Configuration.  The MSC shall be capable of fulfilling all the functions required of the CRU while working with the CCU and/or the GIU.  The MSC shall serve as the functional interface between the GIU and the cameras while the aircraft is on the ground.  While airborne (or after the GIU is disconnected), the MSC shall serve as the interface between the CCU and the digital cameras.  The MSC shall record all data received from the digital cameras.  The MSC shall control all digital camera functions as programmed by the GIU, during pre-flight. 

2.5.3.4.1.1  The MSC shall have the capability to transmit commands (from the GIU or CCU) and shall receive data from up to 32 digital cameras, each with 1000 images while running at the same time, identified as Camera 1, Camera 2, etc. not to exceed 16-billion pixels of data.  The MSC shall synchronize to IRIG timing (version A, B or G) during pre-flight and mission to +/- 10 microseconds, where available.

2.5.3.4.1.2  The MSC shall receive an external signal via the trigger line or any or all of the six (6) discrete lines, from the aircraft (a 28-Vdc pulse).  Upon receipt of the signal, the MSC shall be able to delay sending the memory store signal to the digital cameras for 0 to 15 seconds, in increments of 100 

milliseconds as programmed by the GIU.  Upon receipt of the signal from the ASVS, the cameras selected by the MSC (LEFT, RIGHT, ALL, or individual) shall begin to transfer the data to be stored in the MSC and transferred to the DTS for transmission.  The MSC shall store the digital data in memory, in a lossless digital JPEG file format, until downloaded after the mission.  The system shall allow the data to be transferred to either the DTS or the MSC memory storage, or to both at the same time.

2.5.3.4.2  MSC Standalone Airborne Configuration.  The MSC will serve as the functional interface between the GIU and the cameras while the aircraft is on the ground.  While airborne (or after the GIU is disconnected), the MSC shall serve as a controller for the digital cameras.  The MSC shall record all data received from the digital cameras.  The MSC shall control all digital camera functions as programmed by the GIU during pre-flight and as instructed by the preprogrammed function sequence during flight.  Limited user interface is available in this MSC Standalone Configuration.

2.5.3.4.2.1  The MSC shall have the capability to transmit commands (from the GIU) and shall receive data from up to 32 digital cameras, each with 1000 images, while running at the same time, identified as Camera 1, Camera 2, etc., not to exceed 16-billion pixels of data.   The MSC shall synchronize to IRIG timing (version A, B or G) during pre-flight and mission to +/- 10 microseconds, where available.

2.5.3.4.2.2  The MSC shall receive an external signal via the trigger line or any or all of the six (6) discrete lines from the aircraft (a 28-Vdc pulse).  Upon receipt of the signal, the MSC shall be able to delay sending the memory store signal to the digital cameras for 0 to 15 seconds, in increments of 100 milliseconds as programmed by the GIU.  Upon receipt of the signal from the ASVS, the camera shall begin to transfer the data to be stored in the MSC and transferred to the DTS for transmission.  The MSC shall store the digital data in memory in a lossless digital JPEG file format until downloaded after the mission or deleted by the GIU.  The system shall allow the data to be transferred to either the DTS, to MSC memory storage, or to both at the same time.

2.5.3.4.3  MSC Standalone Ground Configuration. The MSC shall serve as the functional interface between the GIU and the cameras.  The MSC shall record all data received from the digital cameras.  The MSC shall control all digital camera functions as programmed by the GIU prior to the test and as instructed by the test engineer through the GIU during the test.

2.5.3.4.3.1  The MSC shall have the capability to transmit commands (from the GIU) and shall receive data from up to 32 digital cameras, each with 1000 images, while running at the same time, identified as Camera 1, Camera 2, etc., not to exceed 16-billion pixels of data.  The MSC shall synchronize to IRIG timing (version A, B or G) during pre-flight and mission to +/- 10 microseconds, where available.

2.5.3.4.3.2  The MSC shall receive an external signal via a trigger line or any or all of the six (6) discrete lines (the pulse can be up to and including 28 Vdc).  Upon receipt of the signal, the MSC shall be able to delay sending the memory store signal to the digital cameras for 0 to 15 seconds, in 

increments of 100 milliseconds, as programmed by the GIU.  Upon receipt of the signal from the ASVS, the camera shall begin to transfer the data to be stored in the MSC.  The MSC shall store the digital data in memory in a lossless digital JPEG file format until downloaded after the mission or deleted by the GIU.  

2.5.3.5  Ground Interface Unit (GIU).  The GIU shall consist of a menu-driven, user-friendly software/hardware interface to a GFE windows-based personal computer that shall program, perform built-in tests (BITs), supply the health and status of the ASVS, and download the data.  The GIU software shall also be able to run on an NT-based GFE laptop.  The GIU shall program, display, and verify all ASVS memory and operational functions during pre-flight set-up, and post-flight download.  The GIU shall replace the CCU operating functions in the MSC Standalone Configuration, including real-time operation.  The GIU shall program all digital camera functions during pre-flight.  These functions will be such that the steps for an entire mission shall be stored as a mission plan and assigned an identification number.  The GIU will be able to store up to 1000 mission plans.  The GIU shall perform a BIT to ensure that all equipment is functioning properly.  The BIT shall isolate problems at the component level (individual digital camera, CCU, CRU, or MSC).  The GIU shall be able to program, provide display, and verify the following functions (each camera function may be programmed independently):

· Digital camera shutter speeds.

· Active digital camera designation.

· The delay of the trigger signal from the CRU or MSC to the digital cameras for between 0 to 15 seconds, in increments of 100 milliseconds.

· Length of time of digital data to record and download from each camera.

· Digital camera ports to be downloaded after selecting DOWNLOAD (LEFT, RIGHT, ALL, or individual digital camera options).

· Digital camera identification numbers and location.

· DTS transmit mode.

· Download data from CRU or MSC to an easily transferable memory storage device, if not already in this format, after completion of events.

· Camera picture rate and length of time per each picture rate.

· Fault isolation.

· Camera memory configuration.

· Camera aperture and exposure control.

· During pre-flight, the GIU will program the ASVS with the mission plan identification number and its associated commands to allow the ASVS to perform the functions described in Paragraph 2.5.3.3.

· The GIU programmable settings shall be maintained by the ASVS in non-volatile memory for a minimum of 24 hours.

· Adjust the frame rate of the camera based upon the trigger.

· The GIU shall provide a means of viewing each digital camera's field of view during pre-flight (update rate of monitor may be slow as long as the camera is functioning at the designated frame rate).

2.5.4  Component Performance Requirements.
2.5.4.1  Digital Camera.  The ASVS digital camera component performance requirements are as follows:

2.5.4.1.1  Memory.  The ASVS cameras shall record the aircraft store separation event images in temporary memory.  The camera shall store digital data until the memory is full, minimum of 5 seconds of data at 200 pps (if the picture rate is variable, the memory time length would be proportional; i.e. 100 pps = 10 seconds, or 400 pps = 2.5 seconds).  Each camera shall be capable of data tagging IRIG A, IRIG B, and IRIG G timing (type selected by the GIU or CCU), a minimum of six parameters via six discrete lines (all digital signals) from the aircraft, and a camera identification number with each picture from each digital camera.  The timing shall be supplied at the beginning of the test flight, and the CRU or MSC shall maintain timing synchronization when an IRIG signal is available.  These requirements do not dictate the location of the camera memory.

2.5.4.1.2  Exposure Control.  The ASVS digital camera shall have a controllable automatic exposure control.  The automatic exposure control shall control the exposure as a function of each frame exposure and be able to operate at the fastest frame rate.

2.5.4.1.3  Synchronization.  The ASVS digital cameras shall be synchronized within 10 microseconds of each other.

2.5.4.1.4  Shutter Speed.  The ASVS shall provide variable shutter speeds of off (no shuttering) and a minimum capability of 1/100, 1/500, 1/1000, 1/1500, 1/2000, and 1/10,000 seconds.  The shuttering opening times shall be independently programmable in 0.250-millisecond intervals and shall have an accuracy of +/- 10 microseconds. 

2.5.4.1.5  Camera Specifications.
2.5.4.1.5.1  Array Size.  The minimum focal plane array sizes are determined by the resolution requirements.

2.5.4.1.5.2  Sensitivity.  The ASVS focal plane arrays shall be able to sense illumination levels from 1.1 to 100,000 lux (11 lux for color systems).

2.5.4.1.5.3  Dynamic Range.  The ASVS digital video camera focal plane arrays shall have a dynamic range of 44-decibels power (dBW) for the NTTC, and 50-decibels power (dBW) for the LTTC.

2.5.4.1.5.4  Anti-Blooming.  The ASVS digital camera focal plane arrays shall provide for 1000-times anti-blooming control.

2.5.4.2  Cockpit Control Unit (CCU).  The CCU display shall be readable in direct sunlight by the user wearing aviator sunglasses or using helmet visors.  The display shall have an intensity control for low-light conditions.  The switches shall be positive feel (lock) and extend above the panel sufficiently to be easily operated with a gloved hand (currently the character dimensions in a similar display that may be used for guidance are 3.2mm wide and 5.0mm tall).

2.5.4.3  Ground Interface Unit (GIU).  The GIU shall operate on both 115 Vac, 47 to 400 Hz, and a rechargeable battery.  The GIU rechargeable battery shall have a minimum of 2-hours operation time.  The GIU shall include a battery charge level indicator to indicate the amount of power remaining in the battery cells.
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APPENDIX A

DATA TRANSMISSION SYSTEM OVERVIEW


The Data Transmission System (DTS) will accept digital images from the Controller/Recorder Unit (CRU) and will use a video compression system that adheres to IRIG Standard 210 to compress, encrypt, and transmit these images to the ground.  There they will be decoded and displayed on a monitor in the form of standard National Television Systems Committee (NTSC) video.


The DTS will be capable of operating in two modes controlled by the CRU.  The first, called ‘Data Dump Mode,’ will allow each frame (or picture) of the data that is stored in camera memory to be transmitted, along with IRIG time information which will be annotated onto the video by the DTS.  The IRIG information must be fed to the DTS with each frame by the CRU and will be displayed in the form JJJ:HH:MM:SS:FFF, where ‘J’ stands for Julien date, ‘H’ hours, ‘M’ minutes, ‘S’ seconds, and ‘F’ fractions of seconds down to 1 mSec.  (In addition, a camera ID number and discrete event markers will also be annotated by the DTS with information provided by the CRU.)


The second mode will be called ‘Real-Time Mode,’ and will send only as many frames per second as can be compressed and transmitted by the DTS while skipping the rest produced by the high-speed video cameras.  This will allow the CRU to step through each of the cameras so that lighting and alignment conditions can be monitored from the ground prior to store release.  This mode will not be sending every frame that is captured by the cameras, and motion may not appear smooth when the picture content is rapidly changing.


The DTS will operate the same in either mode.  The only differences between Data Dump Mode and Real-Time Mode will be how the CRU buffers and feeds images to the DTS.

DTS Summary

· The DTS transmits images that are some number of pixels wide by 240 lines.  The number of pixels that are transmitted on a line is variable and will probably depend on the contractor’s design.  Typically the number of pixels per line is set at 640 or 320 pixels per line if the original image was square.  The images will then be displayed on a standard 4:3 aspect ratio monitor on the ground with a black bar on the right side of the picture or 512- or 256-pixels wide if the image starts out at the 4:3 ratio.

· All images are displayed as NTSC video after being received on the ground.  Some images will be repeated, as NTSC is displayed at 60 fields/sec.  The images cannot be transmitted at that rate, so the last image will be repeated until a new one has been received to take its place.

Dump Mode

· All images (frames) stored by CRU are transmitted over time.

· IRIG time annotated onto each frame.

· Camera ID annotation included with each frame.

· Event marker annotation included with each frame.

· Transmission time will vary with horizontal resolution and image complexity at between 15 and 30 images per second.  Images will be displayed at a rate of 60 per second at the receive site, with appropriate duplication of displayed images, where necessary.

Real-Time Mode

· Images are transmitted as quickly as possible. When one image has been transmitted, the next complete image is pulled from the stream of high-speed images by the CRU and transmitted.  All intervening images are lost.

· IRIG time annotated onto each image that is transmitted.

· Camera ID annotation included with each frame.

· Event marker annotation included with each frame.

CRU-DTS INTERFACE


The DTS will accept digital video in a block format from the CRU one pixel at a time.  The DTS will transmit only 240 lines, which corresponds to one field of NTSC video, each of which may be a negotiable number of pixels wide.  Each pixel will be represented by 8 bits (1 byte), and the DTS will control the transfer of the video data by providing a clock to the CRU to advance to the next pixel.  The DTS will also generate line advance and frame advance signals to be sent to the CRU when it has received a complete line and a complete field of video, respectively.  When the DTS sends the frame advance signal, the CRU will respond with a return signal (Data Ready) which will indicate several things.  When Data Ready occurs, the DTS will start clocking the first pixels of data for the first line of video.  Also, the Data Ready signal will indicate that the 12 digits of IRIG time information to be annotated will be clocked in using the first 12-pixel clock pulses.  In addition, Data Ready will indicate that the camera ID and event markers for the current frame are valid and can be read by the DTS for annotation.  When the complete image has been transferred to the DTS, it will issue another frame advance signal which will start the whole process over again.


When the CRU is in Data Dump Mode, the process will be repeated until the buffer is empty for a particular camera;  then the CRU will switch to the images from the next camera.  After the information from all of the cameras has been sent, the CRU will revert to Real-Time Mode and send the appropriate data to the DTS, or it will never assert the Data Ready signal in response to the last DTS frame advance signal, causing the video data to halt.


When the CRU is in Real-Time Mode, the process will be repeated indefinitely, although the CRU will have to discard the frames that come through while the DTS is receiving a buffered frame and compressing it.  When the frame advance signal is received by the CRU from the DTS, the CRU will then ‘grab’ the next complete frame from the high-speed stream of images coming from a camera, buffer it, and send it to the DTS, along with all of the information to be annotated.  This will result in only as many frames being transmitted as can be compressed in ‘real-time.’  The decision as to which camera will have its data routed to the DTS will be under the control of the CRU.


The signals sent between the DTS and CRU should be sent differentially using RS-422 protocol, terminated in 100(, in order to minimize any noise problems.  All logic signals will be considered ‘asserted low,’ unless otherwise specified.  Table A-1 and Figure A-1 further define the concept of the interface, although many of the timing issues will need to be worked out between the ASV contractor and the DTS contractor upon award of the ASV contract.  This information is intended to convey the methods that will be used to interface the CRU and DTS.  Some of the signals are negotiable.

TABLE A-1

INTERFACE SIGNALS



TM ON/OFF

The active low signal which turns the DTS transmitter on or off.  This function must occur sufficiently before entering Data Dump Mode so that the ground station can track the aircraft prior to sending data.  It is provided so that the aircraft does not have to transmit while power is applied to the system as it is taxiing, etc.



PIXLCLK
The clock signal sent from the DTS to the CRU to clock the data in.  This clock will run at a maximum rate of 10 MHz, and the CRU should be designed to operate at that speed, though it will nominally clock at a slower rate.



HSYNC
The signal sent from the DTS to the CRU which tells it to begin sending a new ‘line’ of data, with PIXLCLK stepping through each pixel on the line.  When the DTS has received a full line of data, it will then issue the next HSYNC pulse to signal the start of the next line of data.  (Rising edge active logic.)



VSYNC
The signal sent from the DTS to the CRU which tells it to step to the next image.  This will also initiate the transfer of IRIG time, as well as camera ID and event marker information for annotation.  (Rising edge active logic.)



DATARDY
The signal from the CRU to the DTS which enables PIXLCKL to begin clocking in data.  Also signals the DTS that the next 12 PIXLCLK edges will clock 12 characters of time information (using TIME_DATA Bits D0 - D3) to be annotated with the new image.  Also strobes camera ID and event marker data (ID_DATA Bits D0 - D6) for annotation.  (Rising edge active logic.)



VIDEODATA
8 bits of parallel data (D0 - D7) sent from CRU to DTS representing one pixel.



TIME_DATA
4 bits of parallel data (D0 - D3) sent from the CRU to the DTS representing 

1 character in the 12-character stream of IRIG time data of the format JJJ:HH:MM:SS:FFF.  Clocked by the 12-clock edges after DATARDY is asserted.



ID_DATA
Camera ID data (Bits D0 - D3) and Event markers (Bits D4 - D6) sent from CRU to DTS for annotation.
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VIDEODATA
   8 bits of parallel data (DO – D7) sent from CRU to DTS representing one 

                                       pixel.

TIME_DATA
4 bits of parallel data (DO – D3) sent from the CRU to the DTS representing 1 character in the 12-character stream of IRIG time data of the format JJJ:HH:MM:SS:FFF.  Clocked by the 12-clock edges after DATARDY is asserted.

ID_DATA
Camera ID data (Bits DO – D3) and Event markers (Bits D4 – D6) sent from the CRU to the DTS for annotation.

Figure A-1.  CRU-DTS Interface.

APPENDIX B

VIBRATION TEST LEVELS

ADDITIONAL REQUIREMENTS
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Figure B-1.  Buffet Vibration Test Level – Additional Requirements.
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Figure B-2.  Nonbuffet Vibration Test Level – Additional Requirements.

� EMBED CPaint5  ���





� EMBED CPaint5  ���





� EMBED Word.Picture.8  ���








PAGE  
iv

_1020578248.doc


LENS







CONNECTORS







4.330”







5.430”







7.830”







NTTC CAMERA
















_1021891385.unknown

_1021959193.doc


CMR 8







CMR 1







CMR 2







CMR 8







CMR 1







CMR 2







CMR 8







CMR 1







CMR 2







CMR 8







CMR 1







CMR 2







MSC







LAN/WAN BRIDGE











QRS (GFE)







GIU







TAPE







OPTIONAL







LAN/WAN BRIDGE











OPTIONAL







GROUP 1







GROUP 2







GROUP 3







GROUP 4












_1021961655.doc
[image: image1.png]MONITOR INTERFACE

echanical ectrica echanical ectrica
GFE - Mechanical Electrical Mechanical Electrical
Power: 28 vDC or ‘ Power: 28 vDC or
7 z v z
MONITOR & J 115 vAC 400 H 115 vAC 400 H
INTERFACE ‘ ‘ Single Phase Single Phase
A
GFE
CAMERA Data Retrieval DRS
Mechanical Mechanical
Mounting: See
Mounting Data Retrieval
Templates
) CRU
Electrical - ) Electrical
Power: 28 vDC or Control Power: 28 vDC or
115 vAC 400 Hz Mechanical N 115 vAC 400 Hz
Single Phase 6 > g Single Phase
Control Electrical Alternate Data Retrieval
CCU 6 > Power: 28 vDC or GIU
l 115 vAC 400 Hz
Single Phase N
Mechanical Storage: " Mechanical
Mounting: <
Control
Data Transmit Data Rate:
Electrical Electrical
Power: 28 vDC or GFE
115 vAC 400 Hz
Single Phase cs;_?:TlIJgND
GFE
DTS
Data
Mechanical Electrical Transmit
Power: 28 vDC or
115 vAC 400 Hz Data
Single Phase Rate:








_1021881122.unknown

_1019908704.doc


 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







 







F







F







R







R







O







O







N







N







T







T







2.50







1.80







3.00







1.00







2.00







2.65







.35







6 X .190 - 32 UNF







       .325 DEEP







.70







1.50







 







 







 







 







 







 







 







 







 







 







 







 







 







 







B







B







A







A







C







C







K







K












_1014473834.doc


1







1







.







.







0







0







0







0







3







3







.







.







4







4







0







4







.







.







3







3







0







0







7







7







.







.







4







4







0







4







2







2







X







X







 







 







.







.







5







5







5







5







 







 







X







X







 







 







.







.







5







5







5







5







2







2







.







.







6







6







3







5







5




















